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The guppy (Poecilia reticulata) is an important model organism for natural and sexual selection. 
Males have complex and conspicuous color pattems, and females exhibit preferences for males with 
specific color spots. Although many studies have reported the variations in male color pattems and 
female preferences in the guppy, the mechanisms explaining the maintenance of these variations are 
not c1ear. In this s印dy， 1 focused on genetic basis of these variations since genetic basis under1ying 
polymorphic 紅白ts would make it possible to use the usage of molecular techniques and population 
genetics for understanding the mechanisms for the maintenance of the variations. In chapter 1, 1 
determined the sequences of MCIR (melanocortin 陀cepωr1) as a candidate gene of polymorphisms 
of melanic pigmentation in the guppy and examined an association between melanic black 
pigmentation ofthe guppy. 1 revealed that there were indel polymorphisms of MCIR in some wild 
populations of Trinidad and the polymorphism might be related to their melanic color pa悦ms
polymo中hisms. However, there are other genes that modi布 theeffects ofthe MCIR genes on black 
pigmentation. In chapter 2, 1 reported a method obtaining nuc1ear DNA sequence markers for 
non-sequenced organisms using whole genome information of sequenced organisms, since these 
markers are useful for detecting loci subject to selection and there we問 notenough reference markers 
? ?
that can be used immediately. 1 successfully obtained polymorphic reference markers for fo町 target
species inc1uding the guppy. In chapter 3, 1 focused on opsin genes as candidate genes of 
pol戸no中hisms of color visions, since variations in color vision have been reported in the wild 
population of the guppy and these variations are expected to con佐ibute to the variation of female 
preference. 1 applied to population genetics approaches for examine whether the polymorphisms of 
the opsin genes were maintained by natural se1ection. All the examined six-opsin genes had both 
intra-and inter-population variations at non-synonymous sites. Although coalescence simulation did 
not detected significant signature ofbalancing selection, Fs:r-based analysis showed that opsin genes 
were more diverse than reference non-opsin genes among the different populations, suggested that 
natural selection 白vors di能rentalleles at the opsin genes in the di宜erentpopulations. 1 conc1uded 
that variation of opsin genes is maintained by divergent selection among populations rather than 
balancing selection operating within the populations. 
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(LW5， 長波長感受性4座位、 5佑，短波長感受性 2座位)と参照用として他の遺伝子座情報を利用
し、コアレセントシミュレーションにより、オフ。シン遺伝子にかかる選択圧の検出を行った。サ
ンプルはク守ツピーの原産国トリニダPットトパコ島から野外 1 0集団用いた。集団内で働く、平衡
選択を検出するためにおjima's Df貧定を行ったところ、顕著に平衡選択で、対立遺伝子の多型が
維持されているとしづ結果は得られなかった。しかし、分化選択による検出をFSTを用いて検出し
た結果、 L桁'-1およびL佑'-31において、オプシン遺伝子の集団問の分化が参照とした遺伝子よりも
有意に大きいことが示され、各集団での異なる対立遺伝子に自然選択が働いていることが明らか
になった。このことから、グッピーの野外集団で維持されているオプシン遺伝子の多型は、異な
る集団での分化選択と遺伝子流動が原因であることが示唆された。これらの結果は、グッピーに
は、色覚に関わる遺伝子の変異が野外で維持されており、その維持機構として分化選択が重要で
あることを示した初めての研究となった。よって、手塚あゆみ氏提出の論文は，博士(生命科
学)の博士論文として合格と認める。
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